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Abstract: The aim of this work is to examine the physical gestures performed by the musicians 
during a musical performance through the visual analysis using the Laban-Bartenieff Movement 
system.  The  purpose  is  to  suggest  an  investigation  for  observers  perceiving  movement  without 
formal training in this topic. For this, we designed an experiment involving five professional flutists 
who were asked to play two different excerpts, four times each one: (1) the second movement of 
Wind Quartet No. 2, in G major by G. Rossini, (2) Allegro meno mosso of Woodwind Quartet by H. 
Villa-Lobos. The motion and audio of different flutist performances were analyzed to evaluate the 
relationship between physical  gestures and musical  phrase organization.  Concerning the relation 
between  ancillary  gestures  and  the  expressive  intentions,  we  observed  three  dominant  trends: 
grouping by musical phrase, enhance sense of tempo or rhythmic unit and the conduction of musical 
motif. The findings point to a possible relationship between musicians’ movement and the planning 
of musical phrases, given that the motion conveys the performer’s musical intentions.
Key-words: nonverbal communication, musical gesture, musical expression, music performance.

A observação do  gesto  acompanhante  a  partir  dos  Fundamentos  dos  Movimentos  de  Laban-
Bartenieff
Resumo:  O objetivo deste  trabalho é  realizar  uma análise  visual,  através  dos  fundamentos  dos 
movimentos  de  Laban-Bartenieff,  nos  gestos  físicos  realizados  pelos  músicos,  durante  uma 
performance.  Para  tanto,  realizamos  um  experimento  envolvendo  cinco  flautistas  profissionais 
executando dois excertos musicais: (1) o segundo movemento do quarteto para sopros de G. Rossini, 
(2) Allegro meno mosso do quarteto para madeiras de H. Villa-Lobos. Analisamos o movimento e o 
áudio dos flautistas e as possíveis relações entre o gesto acompanhante e a maneira na qual os 
músicos organizam suas frases musicais. Apontamos, assim, três possíveis hipóteses de relação entre 
eles: o gesto relacionado com as frases musicais, o gesto realçando o pulso ou uma unidade rítmica 
e, por fim, o gesto como condutor de um motivo musical. Nossas observações apontam para uma 
possível relação entre o movimento e o discurso musical ou a maneira na qual eles se comunicam 
com os ouvintes e/ou com outros músicos, numa performance em conjunto.
Palavras-chave:  comunicação não verbal, gesto musical, expressão musical, performance musical.

Introduction

The process in which the musical communication occurs varies broadly. Empirical research 

has shown evidence that  performers manipulate consciously different acoustic parameters, 

aiming at expressing their ideas to the audience and to other musicians. 

The physical gestures produced by players, during their performance, are another aspect 

that has been observed by a broad group of researchers. Results have indicated that although 

body movements are essential to the sound production of the instrument, gestures, in many 
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cases, are so closely related to the musicians’ artistic intentions (M. Wanderley, 2002).

The term ancillary gestures designates those gestures that are part of performance but 

are not produced to generated sound (Miranda & Wanderley, 2006) and these movements 

have  been  considered  essential  to  the  instrumentalist’s  performance.  Furthermore,  these 

gestures are stable and reproducible even after extended periods of time.

Jane  Davidson  was  able  to  observe  that  the  audience  can  recognize  the  musician’s 

expressiveness in both modalities: acoustical and visual.  Furthermore, results have shown 

that participants considered the image as important as sound (Davidson, 1994). Susan Goldin-

Meadow also corroborated with the idea that gestures appear to serve an important function 

for listeners (communication), although the mechanism by which we produce gestures need 

not involve communication and the audience. An alternative possibility is that we provide 

gestures as part of the process of thinking (Goldin-Meadow, 2005).

According to  Goldin-Meadow, gestures  appear  along with speech and consequently, 

assumes the intentionality of communication. The author explains that the speakers may not 

be entirely aware of having produced hand movements, but they are very conscious of having 

spoken. In this sense, the gestures are used for communication and, consequently, they are 

deliberate. According to Rudolph Laban, the performers make use of their movements from 

their abilities and acquired skills to convey expressions, intentions, and emotions (Chagnon, 

Campbell, & Wanderley, 2005).

The aim of this work is to analyze the physical gestures executed by musicians during a 

musical performance and to examine the pattern of gestures related to their artistic intentions 

and aspects of the musical structure, using the Laban-Bartenieff system. The purpose is to 

suggest an investigation of perceived movement by observers without formal training in this 

topic.

Although musicians express awareness through the manipulation of sound, most players 

are likely to show movement throughout their bodies in some way. In this study, we use the 

gestures  during  the  investigation  of  musical  phrase  boundaries.  Given  that  motion  is 

associated with musical discourse, our hypothesis is that gestures can express the way which 

musicians understand musical structure and convey the direction of a musical phrase.

The Laban-Bartenieff Movement Fundamentals was created by Rudolph Laban (1879 – 

1958) and Irmgard Bartenieff  (1900 – 1981) and consists  of  a  framework for  describing, 

recording,  and  developing  movement.  Although  intense  training  is  needed  to  ultimately 

understand the system, an adequate knowledge of Laban-Bartenieff Movement Fundamentals 
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can be learned and used to observe movements.

Method

The  experiment  involves  five  professional  flutists  who  were  asked  to  play  two  different 

excerpts, four times each: (1) the second movement of Wind Quartet No. 2, in G major by G. 

Rossini; (2) the Allegro meno mosso of Woodwind Quartet by H. Villa-Lobos.

 Movement and  audio data  obtained from  different  performances of every flutist were 

analyzed  to  evaluate  the  relationship  between  physical  gestures  and  musical  phrase 

organization.  Flutists  involved  in  this  experiment   have  not  received  formal  movement 

training.

Motion tracking was done with the NDI Optotrak Certus motion capture device, at a 

sampling rate of 100 frames per second. Markers were positioned on the flutists’ bodies and 

instruments.  The  Optotrack  cameras  were  placed  vertically,  two  meters  away  from  the 

musicians.  Two  rigid  bodies  were  used,  one  on  the  flutists’  head  and  another  on  the 

instrument.  3-D spacial  position of infra-red markers was recorded as a function of time. 

Coordinates x, y and z corresponded to lateral displacement, height and depth, respectively. 

We also used video and sound recordings - obtained using the Zoom Q2HD Handy HD Video 

Recorder – as a complementary tool for analyzing movement.

Analysis

Laban-Bartenieff Movement Fundamentals describes movement through the four inter-related 

categories of Space, Effort, Shape and Body. However, in this paper, we focus on a simple 

understanding of concepts to one particular class: Shape.

 The  shape  is  the  gesture  a  person’s  body  makes  in  space.  In  other  words,  this  is 

apparently connected with the body attitude in space. That said, shaping qualities determine 

not only particular body use, but also the mental intent of the person, and can be extremely 

useful for observation of musicians.

The relationship between body and space produces shapes in constant movement. There 

are  three  modes  of  shape  changing:  (1)  flow,  (2)  direction  and (3)  carving.  The  shaping 

qualities are primarily related to breath, given that both are separated by opening (inhaling) 

and closing (exhale) actions. The shaping features are extensions or reflections of the motion 

as  in  the breath.  The opening-closing shaping qualities  are  (1)  rising-sinking,  vertical  (2) 

advancing-retreating,  horizontal  and  (3)  widening-narrowing,  sagittal,  through  the 
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manipulation of the body.

Opening and closing actions can be explained by showing the direction and plane through 

which the body is moving. The directional shape can be a cyclical or linear motion, which the 

body is moving in space aiming to achieve the particular point. Finally, the carving shape 

involves the interaction between two bodies in mutual adaptation.  

Discussion

According  to  Marc  Leman,  the  narrative  and  experimental  viewpoints  may be  integrated 

through a particular approach to the concept of embodiment.  The human body is thereby 

understood  as  a  mediator  between  the  musical  mind  and  the  physical  environment,  and 

gestures can be perceived as the way in which this mediator deploys itself in space and time 

(Leman, 2008).

The author explains that  depending on the viewpoint,  the gesture can be studied as 

simple body movement (starting with kinematics and kinetics), or as an expression of human 

intentionality, an experience that is implied by this body movement.

During the visual observation, we recognized and selected four shapes:  cyclical motion in the 

clockwise direction; forward and backward; up and down; and finally, no entirely cyclical 

movement also in clockwise direction, considering distinctive functions for each one.

�

Figure 1: Four selected shapes: full circle, forward and backward, up and down, and half circle.

The  cyclical  motion  was  identified  when  musicians  grouped  the  musical  phrase 

acoustically. For instance, figure 3 shows the relative movement of the flute in 3 dimensions 

played by flutist A during the performance of excerpt by Villa-Lobos. 

�

Figure 2: Excerpt of Allegro meno mosso of woodwind Quartet by Heitor Villa-Lobos.
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�
Figure 3: 3D trajectory of the flute in excerpt by Villa-Lobos, for Flutist A. The triangle registers the initial 

point of the movement segment.

According to the visual observation of flutist  A’s motion, we can perceive only one 

gesture in his/her performance. This broad and unique movement can suggest the relation 

between physical gesture and organization of musical phrases. Once that, we perceived no 

sound and gestures segmentation during the performance of the flutist A. 

On  the  other  hand,  the  flutist  B,  during  his/her  interpretation  of  the  same  excerpt, 

performed gestures related with rhythmic sense, given that the motion of flute corresponds in 

the specific instance of the pulse. Figure 4 represents the shape, forward and backward, and 

the  possible  relationship  of  this  gesture  and  the  time  sense  of  music,  being  so  another 

interpretation of the same piece.

We perceived that  the shape,  forward and backward,  also presents  relation with the 

sense of time, given that the position of the flute in fore front corresponds with the pulse of 

this piece (grey ball marks).

The movement of up and down was identified in others studies (Teixeira,  Loureiro, 

Wanderley, & Yehia, 2015; M. M. Wanderley, Vines, Middleton, McKay, & Hatch, 2005) and 

results have suggested that this particular motion also is related to the rhythmic structure of 

phrase.  The authors  have pointed that  the motion up/down (vertical  movement)  might  be 

necessary to keep regular features associated with time.

In our observation, we identified two different gestures to represent the same sense of 

time, up/down and foward/backward. It can be related to the individuality of each musician 

and his/her way to move in the space, given that the movements tended to be idiosyncratic. In 

the  last  example,  the  gesture  can  be  part  of  both  level,  structural  (sense  of  tempo)  and 

interpretative (choice to express the pulse in a different plane).
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�
Figure 4: 3D trajectory of the flute in excerpt by Villa-Lobos, for Flutist B. The triangle registers the initial 

point of the movement segment and the grey ball marks the pulse.

A natural motion to maintain a sense of tempo occurs when a musician taps his foot or, 

like in these mentioned cases, when instrumentalists move their instrument up and down, to 

keep rhythmic. Figure 6 shows the relative movement of the flute in a performance of two 

different flutists (B on the top / C on the bottom), of Rossini’s excerpt. In the upper part of the 

figure, we can perceive that the vertical movement of the instrument appears exactly in the 

same point of the pulse, and another one,  the motion is related to the rhythmic structure of 

the piece. 

The motif, dotted eighth-note and sixteenth-note is featured by the vertical movement of 

each part  of  rhythm (sixteenth-note),  gray circles.  These  findings  corroborate  with  others 

studies about the vertical motion (up/down) and the possible relationship between rhythmic 

patterns and the sense of maintaining the time. Wanderley and colleagues have argued that 

“eliminating  body  movement  takes  away  a  means  of  being  aware  of  the  passage  of 

time” (Wanderley et al, 2005, p.102).

�

Figure 5: Second movement of Wind Quartet No. 2, in G major by Gioachino Rossini.

�
Figure 6: Comparing time-warped graphs of vertical movement of flute for flutist B (top) and C’s (bottom) 

during their performances. The pulses are marked by triangles and the lines are the segmentation of 
each bar.
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The  relationship  between  ancillary  gestures  and  the  musical  score,  as  well  as  the 

difference between styles movement among performers, can vary broadly. However, since our 

focus is to present a visual analyze and to recognize the possible relation with the way that 

musicians organize their musical idea, it becomes necessary to compare different flutists to 

understand different interpretations and individual choices.

Finally,  the shape,  the half  circle,  has been recurrent  in several  flutists  in a  specify 

musical motif, upbeat and downbeat. The mentioned theme is considered as a unit used by 

Rossini  to  compose  this  excerpt.  The  relation  between  the  gesture  (half  circle)  and  this 

particular musical part can be explained due to the mental representation of this known motif. 

This short part consists of the anacrusis in which the upbeat clearly drives to the point that we 

consider as the goal point,  assuming that the downbeat is the strongest part  of the motif. 

Figure 7 shows the shape featuring the half circle performed by flutists D and E.

According  to  Leman,  many  of  these  repeatable  movement  patterns  seem  to  be 

intimately connected to the structure of the music being performed. It should be noted that 

these movements might also have a communicative function of enhancing the perceivers’ 

experience of the sound’s phrasing (Leman, 2008).

�
Figure 7: 3D trajectory of the flute in the motifs sections (upbeat and downbeat) by Rossini, for Flutist D 

(left) and E (right). The triangle registers the initial point of each movement segment and the stars mark 
the onset of the downbeat.

Conclusion

In this paper, we have present findings from an exploratory analysis of flutists’ expressive 

gestures. We have analyzed the motion of five flutists using the Laban-Bartenieff Movement 

Fundamentals and the possible relation between the shapes performed by musician and their 

musical intentions. For this paper, we just used the shape category and identified four gestures 

through  a  visual  analysis,  which  we  demonstrated  using  the  movement  tracker  data, 

previously captured.

Concerning  the  relation  between  ancillary  gestures  and  the  organization  of  musical 

phrase,  we observed three dominant  trends:  grouping by the musical  phrase,  enhance the 

2017 Anais do XIII Simpósio Internacional de Cognição e Artes Musicais

300



sense of tempo or rhythmic structure and the conduction of musical motif. Theses directional 

shapes  seem the motion performed by flute  players  until  the  musical  object  point.  These 

findings point to a possible relationship between musicians’ movement and the organization 

of their musical ideas, conveying the performer’s musical intentions. 

Previously,  Wanderley  (2002)  points  that  there  is  the  correspondence  between  the 

gestures at specific points in the score, due the recurrence that an instrumentalist played the 

same piece many times. It suggests that ancillary gestures are not randomly performed nor 

just a visual effect, but that these gestures are an integral part of the performance process.

Future research is needed to clarify the different performance styles and the features of 

gestures performed by each one by an individual analysis.

The work presented here was just a part of the process for a comprehensive analysis of 

musicians’ gestures including the system described by Rudolph Laban and Irmgard Bartenieff 

and the identification of shapes and the relation of mental representations of the musical score 

in ancillary body movement.
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